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Fibrinolytic Activity in the Tissue, Vascular Wall and Blood 
of Patients with Gastric Disorder-Observed in View of 
Pathological and Physiological Factors 
By 
T AKAO SUZUKI 
The Department of 2nd Surgery, Toho University School of Medicine. 
(Director Prof. Dr. SABURO AwAzu) 
Influence of altered tissue fibrinolysis on blood fibrinolysis was investigat巴d,in 
gastric disorders frequently found in the field of clinical surgery. Pathological and 
physiogical factors were studied. In addition, animal experiments were conducted. 
1) Hypofibrinolysis in tissue and in the vascular wall of the affected site, slight 
hyperfibrinolysis in the blood of the affected site, and normal fibrinolysis in the 
circulating blood were noted in gastric ulcers. 
2) Hyperfibrinolysis in tissue, in the vascular wall of the affected site and in 
the blood of the affected site, as well as moderate hyperfibrinolysis in the circulating 
blood, were noted in gastric cancers. 
3) Remarkable tissue hyperfibrinolysis was noted in patients with gastritis. 
4) Influence of tissue fibrinolysis on the circulating blood was demonstrated by 
experimentally induced carotid and jugular sacs. 
5) The difference between tissue and blood fibrinolyses, which is found in gastric 
cancers and ulcers, suggests the possible action of antiplasmin present in the circulating 
blood. 
6) The influence of operation on fibrinolysis should be considered in such major 
operations as gastrectomy m gastric cancer. 
7) Fibrinolytic changes, as possibly induced by blood transfusion, can be inhibited 





組織－1fJL管一局所血液ー循環血液の綿維素溶解系l乙 以後急速に脚光をあびてきた. Tillett & Garnerisi 
おける相関々係を，胃疾患について，病理学的な条件 は，血液中の線溶系の変動に関与するアクチベーター
と， 務干の生理的因子をも考慮に入れて，動物実験も 作用物質である Streptokinase（以下 SK）を実験的
併せて行い追求したので報告する． に発見したが， Milstone16lは， SKはそれ自体でフ
18世紀， Morgagnil〕， Hunterizにより凝固過程と ィブリンの溶解をするのではなく， Lyticfactorの
結びつき観察された線維素溶解現象（以下線溶）は， 存在を主張， Kaplan17l,Christensen1si,19i. Chris-
Denis町，4',Liebig, Scherer日.Plosz6lらによ り19世 etnsen & McLeod I士， Lytic factorは Plasm-
紀後半ようやく実験的に手もとに引きつけられたそ inogen （以下 Pig）の形で存在，これがSKにより活
して Dastre7l，引は，線溶が酵素によっておこること 性化され， Plasm inという活性型の酵素となること
をイヌの笑験1:て立証し，“fibrinolyse”という言葉 を提唱した．
を提唱した Jakoby引は invivoで線溶反応を実験 組織内線溶酵素の存在は，HedinZoJ,Abderhalden 
的におこさせ， 1942'1'Tagnonlolはクロロホルムを， 2u, Rosenmann22lらが今世紀初めより認めていた
引続き No1f11i,12i,1J）はぺプトンを用いて antifibrー か， Astrup & Permin叫がフィフリン平板法を用
i nolyticな物質を想定した． い， 組織抽出液がI血中の Plgを活性化する作用のあ

















Natural 山 riva1i1111libi !or 
Kalli I、1υIl
EACA I→1 


































ーの放出については， Barnett& Baron29), Painter 胃潰場 43例
& Charies3D', Kinjo et aJ31>,32', Mihara et alら
が観察し，さらに，循環血へのアクチベーター放出に
ついては， Okamoto, U. et alがマイトマイシンC
を兎IL用いて行った．血管壁組織アクチベーターにつ
いては Astrup& KaroJ33>, Blatny et aJ34＞却に











Act.であると推定した．そして， Clifton & Grossi 
4)45）が V2Carcinoma K, Ginsburg46lは Ehrlich
腹水癌に， Plを投与すると転移発現率が低下するど
報告，又，癌組織周辺におけるフィブリン沈着につい















































0.1% Fibrinogen （以下 Fbg）液（Fbg.をVerona!






















を加え全量 l.Omlどしたものを SK加 Euglobulin
とし，被検液とした
bi 2M KSCNによる組織抽出液の作成59)




す． 得た3回の上清 30mlを混ぜ 1時間放置， IN-
HCIで pHLOにして生じた沈澄を 2M-KSCNlOml 
に溶かし， NaHC03で pH7.0 にする． これが Pig.
Act.である．前記 pH1.0 にして生じた上清に 0.lM-
sod. tangs ta teを3.0ml加え30分放置，生じた沈主主
に 0.05M-barbitulbuffer (pH 7.8) lOmlを加え溶
解させる．これが TrypsinInh.である．
c) 0.25 M sucrose伐による拙出法60)
組織 3.0grK冷却した 0.25M－蕉糖 30mlを加え















留水 9.5mlを加え， 0.5°0酪酸にて pH5.2に調製，
Euglobulin分屑とし， 3000回転遠心， この沈査に
pH 7.4の Siirens巴nbuffer 0.5ml.更に pH7.4燐酸
緩衝液 0.4ml及び SKO.lmlを加え，全量を l.Oml
とす．盲検には直ちに 0.44MolTCA 5.0mlを加え，
検体には 2%カゼイン 5.0mlを加え， 37度2時間
incubate後，盲検には2%カゼイン 5.0ml，検体に






て述べると， Fig.121の如く Wholeplasmin （以下
WP）値は，全症例の平均仙ーについて，正常例動脈血
155T%，静脈血 135T～であるのに比べて， 胃潰湯
例では動脈血 148T~o，静脈血 126 T0 0，胃癌例の動
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Fig. 2 Fibrinolytic activity in the pre-
operative circulating blood. 
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Fig. 4 Comparison of fibrinolytic activities in the preoperative circulating blood and in 
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Fig. 5 Comparison of fibrinolytic activities in the preoperative circulating blood and in 
the postoperative arterial and venous blood of the omen tum majus in gastric cancer 








動静脈血）の線溶能は， Fig.(3）の如く， その WP
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｛直に勺いてみると，正常胃例では動脈血 150T%，静
脈血 140T0 o，胃潰場例の動脈血 152T%，静脈血 132
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Fig. 6 Comparison of fibrinolytic activities in the preoperative circulating blood and 
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脈墜 78T0o，静脈壁 48T0o，胃潰場動脈堅 64T0o, 
静脈墜 46T0o.胃癌動脈＜JM68 T0；， 静脈壁 72T0o, 
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採々血を行った． その WP値は30分値動脈血 165T 








142T%，静脈血 165T%, 60分値動脈血 106To0，静









聖書例では Fig.(10）の如＼， 30分値動脈壁 45Po, 
静脈墜 48T%,1時間値動脈壁70T%，静脈壁 42T
To,; 
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Fig. 10 OPERATION TIME ; ULCER 
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Fig. 12 TRANSFUSION ; ULCER (preoperative circulating blood) 
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Fig, 14 TRANSFUSION ; CANCER (preoperative circulating blood) 
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Fig. 19 TISSUE. 
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次l乙，胃癌例では Fig (14), (15）のように，術前
循環血 WP値は非輸血例の動脈血 174T%，静脈血
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静脈墜 94T%，輸血十T-AMCHA例の動脈援 58T Fibrinolysis において， Eug.は動脈血では有意の
払静脈壁 54T%と非輸血例動・静脈墜に減少， 輪 差はなく，静脈血て・は2時間値に増加を認める．又，





壁 67T%，輸血＋T-AMCHA例の動脈壁 62T0o, 脈血のそれより高値を示している．
静脈墜 86T%を示し，非輸血例で動静脈壁l乙増加を この時の血管墜について同時に検するど， Fig.122l




Trypsin inhibitorを 2M-KSCN液にて抽出測定 と，出血に対し静脈壁では血管の大きい方が，動脈り
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Fig. 25 INFUSION OF ALGINON 
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分， 60分の各値が 29P'a,29T%, 30T0aをそれぞれ
示し，活性の減少，消失がみられず，血管壁よりの組
織アクチベータの流入が認められる．そして，静脈嚢
















































































































































1) Mogagri, G. B. ; De Sedibus et Causis 
Morborum per Anatomen lndegates. 2 
nd, Ed. 1761 ; London Vol. II Book IV. 
“The Seats and Causes of Disease, cited 
from Biggs, R. & Macfarlane, R. G. 
Human Blood Coagulation and I tsDis= 
order. 3rdEd., Charles, C. Thamas, Spr-
ingfield, Il,. U. S. A. 1962. 
2) Hurter, J.: A Treatise on the Blood, Inf!-
ammation, and Gunshot Wourds 1794. 
(G. Nicoll, London. 1812), cited from 
Bigg昔， R.& Macfarlane, R. G. Human 
Blood Coagulation and Its Disorders. 
374 日・外・宝第42巻第4号 （昭和48年10月）
3rd Ed., Charles, C. Thomas, Spring 
field, Il., 1962. His Works, cited by 
Palmer, J. F. Vol. 1, 1835. 
3) Denis, P. S. : Nouvelles Etudes Cherrト
iques, Physiologiques et M己dicalessur 
Jes Substances albuminoides qui., Baill-
iere, Paris 1859. 
4) Denis, P.S. Memoire sur le Sang Conns-
idere quand i est Fluid, Pendant, Mem-
oire presente a I' Academie des Scierces, 
le 20 Decembre, 1858. Bailliere, Paris 
1859. 
5) Scherer, J. Chemisch Physiologische 
Untersuchungen. Annalen der Chemie 
und pharmaize XL, 1, 1841. 
6) Plcsz. P. むberdie eiweissartigen Sub-
stanzen der Leberzelle. Pfli.iger’s Arch. 
ges. Physiol. 7, 371, 1873. 
7) Dastre, M.A .Fibrinolyse dans le sang-
conditiones necessaires a une exacte 
determiration de la fibrin. du sang. 
Compt. rend. Soc. biol. 45, 995, 1893. 
8) Dastre, M. A. : Incoagulabilite du sang 
et reapparition de la fibrine. Arch. 
Physiol. norm. path.5, 666, 1893. 
9) Jakoby, M. : Uber die Beziehungen der 
Leber-und Blut-veriinderungen bei Pho-
sphorvergiftung zur Autolyse. Ztschr. 
physiol. Chem. 30, 174, 1900. 
10) Tagnon, H.J.: The significance of fibr-
inolysis in the mechanism of coagulation 
of blood. J. Lab. Ciin. Med. 27, 1119, 
1942. 
11) Nolf, P.: De la nature de l'hy poleucocy-
tose propeptonique. Arch. lnternat. de 
Physiol. 1, 242, 1904. 
12) Nolf. P. : Les modifications de la coagu-
lation du sang chez le chien apres l'ex-
tirpation du foie. ibid. 3, 1, 1905. 
13) Nolf. P. : Contribution a l’etude de la 
coagulation du sang.(Sieme memoire)La 
Fiprnolyse. ibid. 6, 306, 1908. 
14) Halse, Th. : Fibrinolyse, Eine experi 
mentelle und klinische Studie uber die 4 
Phase der Blutgerirrung. Editio Cantor, 
Freiburg/3r Aulendorf/Wi.irzb 1948. 
15) Tillett, W. S. &. Garner, R. L. : The 
fibrirolyic activity of hemolytic stre-
ptococci. J.Exper. Med. 58, 485, 1933. 
16) Milstone, H.: Afactor in normal human 
blood which participates in streptcoccal 
fibrinolysis. J. Immunol. 42, 109, 1941. 
17) Kaplan, M. H. : Nature and role of the 
lytic factor in hemolytic streptococcal 
fibrirolysis. Proc, Soc. Exper. Biol. Med. 
57, 40, 1944. 
18) Christensen, L. R. Streptcoccal fibrino-
lysis : Aproseo-lytic reaction due to a 
serum enzyme activated by streptococcal 
fibrirolysin. J. Gen. Physiol. 28, 363, 
1945. 
19) Christeusen, L. R. & Mcleod, C. M. : 
A proteolytic enzyme of serum : Char-
acterization, activation, and reaction 
with inhibitors. ibid. 28, 559, 1945. 
20) Hedin. S.G .. On the presenc巴 ofa pro-
teolytic enzyme in the normal serum of 
the ox. ]. Physiol. london, 39, 195, 1904. 
21) A bderhalden, E.: Weitere Studien i.iber 
das Wesen der sogenannten“Abderh= 
aldenschen Reaktion.”Fermentforschung 
4, 338. 1921. 
22) Rosemann, M. : Uber Fibrirolyse. v. 
Mitteilung. Biochem. Z.287, 26 1936. 
23) Astrup, T.& Permin, P.M.: Fibrinokinase 
and f】brinolyticenzymes. Nature. 161, 
689 1948. 
24) Tagnon, H.I & Palade, G.E. Activation 
of proplasmin by a factor from mamm-
alian tissue. J. Clin. Invest. 29, 317, 
1950. 
25) Rosenmann, M. Uber Fibrirolyse. I. 
Mitteiung. Biochem Z. 112, 98 1920. I. 
mitteilung. ibid 128. 372, 1922. 
26) Macfarlane, R.G.: Fibrinolysis following 
operations. Lancet. 1, 10, 1937. 
27) Macfarlane, R. G. & Biggs, R.: Observ-
ations on fibrinolysis spontaneous act-
ivity associated with surgical operations, 
trauma, etc. ibid. I, 862, 1946. Fibriro-
lysis its mecharism and significance. 
Blood 3, 1167, 1948. 
28) Macfarlane, R.G. & Pilling, J.: Fibrino-
lytic activity of normal urine. Nature, 
London, 159, 779, 1947. 
29) Barnett, E. V. & Baron, S.: An activator 
of plasminogen produced by cell culture 
Proc. Soc. Exp. Biol. Med. 102, 308, 1959. 
39) Painter, R. H. & Charles, A. F. Char-
acterizat ion of a sol ble plasm i nogen 
activator from kidney cell culture, Amer 
J. Physiol. 202, 1125 1962. 
31) Kinjo, K., Hirata, T. & Okamoto S. 
Studies on the fibrinolysis in tumor 
bearing mice : I.Fibrinolytic System, 
ascites retention and intraperitoreal 
hemorrhage in tumor bearing mice ; 
suppressing effect of epsilon amino-
胃疾患における病理的・生理的因子を考慮した組織血管墜｜血液の線溶系の変動に関する研究 375 
caproic acid. Kobe J. Med. Sci. 9, 151, 19 
63. 
32) Kinjo, k., Mihara, T. & Funahara, Y. : 
Studies on the fibrinolysis in fumor 
bearing mice : I.Appearance of tibrino 
!ytic enzyme in ascites after fumor 
cells inoculation. Kobe J. Med. Sci. 9, 
161 1953b. 
33) Astrup, T. & Karol, B. Thrombopl-
astic and fibrinolytic activities in vessels 
of animals. Circ. Res., 13, 253, 1963. 
34) Blatny, J., Fischer, J. & Fischerova, E.: 
Tissu巴 plasminogen activator in the 
arterial wall. Cor vasa, 8, 49, 1966. 
35) Blatny, J., Fischer, J. & Fischerova, E.: 
Tissue plasminogen activator in the 
venous wall. Cor V zs:i, 8 : 57,1956. 
36) Coccheri, S. & Astrup, T. : Thrombopl-
astic and fibrinolytic activities of large 
human vessels. Pro. Soc. Exptl. Biol. 
Med., 108, 369, 1951. 
37) Lieberman, J.& Kellogg, F.: Fibrinolytic 
activity of arterial tissues. Circ. Res., 
9, 515 1951. 
38) Kazuo Ebina Effect of the Tissue 
Activator of vascular Walls on Fibr-
inolytic System in Dogs. Arch. Jap. 




40) Tagnon, H. J., Whitmore, W. F. Jr. & 
Shulman, N. R. : Fibrinolysis in met 
astatic cancer of the prostate. Cancer. 
5, 9, 1952. 
41) Tagnon, H.J., Whitmore, W.F., Schulman, 
P. & Kravitz, S. C.: Significance of fibr 
inolysis occurring in patients with 
metastatic cancer of prostate. Cancer., 
6 63, 1953. 
42) Frick. P. G. : Acute h巴morrhagicSyn-
drome with hypofibrinogenemia in 
metastatic cancer. Acta. Haematol. 16, 
11 1956. 
43) Tagnon, H.J. eta!.: Prostatic fibrinolysin-
study of a case illustrating role in hae-
morrhagic diathesis of cancer of the 
prostate. Am. Jm. J. Med. 15, 875 (1953). 
4) Cliffton, E. E. & Grossi, C. E. : Fibrino 
lytic activity of human tumors as mト
asured by the fibrin plate method. 
Cancer. 88, 114b, 1955. 
45) Cliffton, E. E. & Grossi, C. E. : Effect of 
human plasmin on the toxic effects and 
growth of blood borne metastasis of the 
Brown-Pearce carcinoma and the V2 
carcinoma of rabbit. Cancer, 9, 1147, 
1959. 
46) Ginsburg, I. Action of str巴ptococcal
h巴molysinsand proteolytic enzymes on 
Ehrlich ascites tumor c巴ls.Brit. J. Exp. 
Path. 40, 417, 1959. 
47) Hiramoto, R., Bernecky, J., Juradowski, 
J. & Pressman, D, : Fibrin in human 
tumors. Cancer Res. 20, 592, 1950. 
48) Bale, W. F., Spar, I. L. & Gooodland, R. 
L.,: Experimental radiation therapy of 
tumors with I3 carrying antibodies to 
fibrin. Cancer Res. 20, 1488, 1950. 
49) Mutschler, L.E. & Bale, W.F.: Inhibitory 
effects of epsilon amino caproic acid 
on the lysis of fibrin in living rats. 
Federation Proc. 21, 63, 1952. 
50) Schulz, F. H.巴tal.: Uber der 】dirischen
Wert der Fibrinolysebestimmung I. 
Fibrino lysebestimmung I. Fibrinolyse-
bestimmungen bei Krankneit d. Leber 










Plasminogen Activator及び TrypsinIn 
hi bi torの変動に関する研究． 日・外・宝， 38 
(5)760, Sep. 1959. 
54) 石原晃：胃十二指腸漬場及び胃癌における線溶
現象について．日消会誌， 65.1097, 1967. 
55) Hal ban, J. & Frankl, 0.: Zur Biochemie 
d巴rUterusmuskosa. Gynaekol. Rundschau 
4, 471, 1910. 
56) Fleisher, M. S. & Leob, L : On tissue 
Fibrinolysis. J. Biol. Chem. 21 477(1915). 
57) Astrup, T.& Permin, P.M.: Fibrinolysis 
in the animal organism. Nature, 159, 681, 
1947. 
58) 服部和彦他・消化性漬湯ならびに胃癌患者の血
中プラスミン活性について． 日消会誌， 63, 
1411. 1966. 
59) 粟津三郎．手術による綿維素溶解系の変動．外






Plasm in系及ひ、 Activator系．それら Inhi-




る研究．日・外・宝， 3.800. 1964. 
63) Olow,B .Pre-and Postoperative Changes 
in the Fibrino-lytic Activity and Co 
agulation of the Blood. Acta Chir. Schnd., 
125 440 1963. 
64) 橋本健ら：外科手術時における循環血中の線溶
酵素系の変動について 白血会誌， 29. 1021 
1966. 
